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Chapter One

Introduction

The theory of planned behavior has long been one of the most prominent models
used for predicting behavior. Admittedly controversial, the model strongly incorporates
conscious decision making into behavioral choice and action (Ajzen, 2011). According to
this model, behavior is consciously performed after the agent believes the behavior is
correct, and then adopts the intent to perform the target behavior. Originally, this model
was attributed only to social behavior, but recently has been extended to health behaviors
such as condom use (Thomas, Shiels, & Gabbay, 2014) and binge drinking (Ross, &
Jackson, 2013). In the current study, we extended the use of the theory of planned
behavior by applying it to helmet use in equestrians.
A. Theory of Planned Behavior
The theory of planned behavior is a predictive model based on conscious decision
making. Under this model (as seen in Figure 1.1), beliefs about a behavior give rise to
intention to follow the behavior which ultimately results in action (Ajzen, 2011).
Correlations between the model components, obtained from a meta-analysis by Armitage
and Conner (2001), are displayed in Figure 1.1 Behavioral beliefs are formed from social
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norms as well as personal attitudes towards a behavior and a person’s perceived ability tO
perform the behavior. A behavior, that if viewed as being both favorable as well as
doable, gives rise to intention to perform. This is an important mediating step as merely
believing a behavior to be good is not sufficient to elicit behavioral change (Montanaro &
Bryan, 2014). Changing helmet use in equestrians can serve as an example for an
application of this model. If the goal is to increase helmet use, the equestrian must first
be affected by creating favorable attitudes, both at the individual and societal levels,
toward the efficacy of helmet use at reducing head injury. This must be coupled with
creating the belief in individuals that they have the ability to regularly wear their helmet
with the goal of reducing risk. Once these beliefs are firmly established in the equestrian
community, the next step of intervention should be aimed at increasing intent to wear
helmets. Success at both steps should, hopefully, produce behavioral change.

Figure 1.1 Theory of planned behavior model
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B. Equestrians and Traumatic Brain Injury
Equestrian sports are extremely popular in the United States. It is estimated that 1
out of 63 American will participate in equestrian sports in some fashion during the course
of their lives (Economic Impact). Horse sports are one of the few competitive sports that
people can successfully participate in throughout their entire lifespan. Competitive riders
can be found as young as toddlers on leadlines to septuagenarians such as Hiroshi
Hoketsu who competed at the 2012 Olympics at the age of 72 (Jones, 2012). Currently,
there are 8 internationally recognized disciplines and 10 nationally recognized disciplines
in the United States, as well as dozens of smaller sports not currently recorded by the
United States Equestrian Federation. Equestrian disciplines can be simply categorized as
being either English, Western, driving, in hand, vaulting, racing, recreational riding, and
working horses. Unfortunately, equestrian sports have a high risk of traumatic brain
injury (TBI).
TBI results from a sudden insult to the brain that produces some level of loss in
cognitive and/or physical function. These injuries can be caused by closed head impacts
or puncture wounds. Moderate to severe injuries typically require lengthy rehabilitation,
and sometimes surgery. Many patients never fully recover from a TBI (Humphreys,
Wood, Phillips, & Macey, 2013). The cost for rehabilitating a single patient suffering
from TBI ranges from $85,000 to over $3 million depending on the severity of the injury
and level of loss of function (Humphreys et al., 2013). Annually in the US, approximately
$49 billion is directly spent on TBI (Humphreys et al., 2013). This number does not
include the indirect costs such as lost wages and reduced productivity.
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Equestrians seem particularly prone to these head injuries. Approximately 45.2%
of all sports-related TBI occur in equestrians (Winkler et al., 2016). Interestingly, the rate
of TBI from equestrian accidents increases with age. Approximately 20% of sportsrelated TBI occurring in children and young adults are the result of equestrian accidents,
whereas horse-related accidents account for 71% of sports-related TBI in people over the
age of 60 (Winkler et al., 2016). Approximately 60 American equestrians die every year
from severe head injuries. This can be compared to the approximately 8 deaths per year
in football players (Baker, 2011). Equestrians can expect 1 serious accident per 350 hr of
ride time. This can be compared to motorcyclists who can expect an accident every 5000
hr of ride time (Baker, 2011).
Currently, there are no known studies showing the effectiveness of equestrian
helmets at reducing head injury. In light of this, we used current statistics given for
bicycle and motorcycle helmets in order to create the visual icons to represent probability
of injury. These sports are similar to equestrian sports in that they both only incur injury
during sudden accidents, and do not involve repeated cumulative injuries as seen in sports
such as football. Although there is discrepancy in the reported efficacy of bicycle helmets,
studies show that bike helmets reduce the risk of head injury between 15% (Elvik, 2011)
and 85% (Rivara, Thompson, Patterson, & Thompson, 1998), depending on the nature of
the accident. It should be noted that bicycle helmet safety standards were not enforced
until 1999 (Bicycle Helmet Standards, 2015), meaning that data collected before this time
may not be reflective of current bicycle helmet effectiveness. Motorcycle helmets are
shown to be 37% effective at preventing death and 67% effective at preventing brain
injury (Jolly). We used this 67% in our framed health messages because it is less
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controversial than the bicycle statistics. Although helmets can significantly reduce the
risk of head injury during accidents, many people do not faithfully wear helmets. In
general, people tend to wear helmets in sports considered high risk (Robertson, Lang, &
Schaefer, 2014), with high risk being assessed as high speed with high rates of collision.
They are also more likely to wear helmets in situations where others are wearing helmets
(Robertson et al., 2014). It is important to establish helmet use as standard behavior in
childhood as early helmet use patterns tend to be carried into adulthood (Robertson et al.,
2014).
Helmet use patterns in equestrians reflect these trends. Despite the high risk of
TBI in equestrian sports (Winkler et al., 2016), equestrians as a whole report a helmet use
rate of less than 25%. Although currently there are no known statistics on the
demographics of equestrian helmet wearers and non-wearers, helmet use patterns may be
predicted by the regulation of helmet use for different equestrian disciplines. Disciplines
involving high speed and obstacles (e.g., jumping) tend to require helmets (United States
Equestrian Federation, 2015). Disciplines with slower speeds and less obvious risk of
collision, such as Western disciplines and English flat classes, tend to not require helmets
(United States Equestrian Federation, 2015). People in particular disciplines tend to
display an all or none level of helmet use as a community. For example, it is an extremely
rare Western rider who shows in a helmet; however, a person without one is nearly a
pariah in the world of show jumping. The insistence on helmet use for children tends to
mirror the use of helmets by the adults. Sports requiring helmets tend to do so for all age
groups, and sports that do not require helmets for adults do not tend to do so for children
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(United States Equestrian Federation, 2015). These children carry their helmet wearing
patterns into adulthood and encourage helmet use or non-use in their own children.
C. Health Messages
Health messages provide an easy way to communicate health information with the
intent of altering behavior to a mass group of people. Framed messages, i.e., shortly
worded messages outlining the benefits or costs of a particular behavior (e.g., cigarettes
kill.), are particularly effective for people with limited cognitive and/or lingual skills
(Garcia-Retamero & Cokely, 2011). This makes framed messages particularly suitable
for equestrians because the sport attracts people of all ages and socioeconomic status
(Economic Impact). The valence of health messages can be either positive or negative
(Garcia-Retamero & Cokely, 2011). Positive messages focus on the benefits of a
particular health behavior (“Regular exercise makes you live longer.”) whereas negative
messages focus on the detrimental effects of a particular health behavior (“Smoking
increases your risk of lung cancer”).
Message valence can alter the effectiveness of a health message at encouraging
behavioral changes. In children, messages designed to encourage a particular behavior
are more effective when given with a positive valence (Wyllie, Baxter, & Kulczynski,
2015). In contrast, messages designed to discourage a behavior are more effective when
given with a negative valence. These trends are also seen in adults. Positive messages
were more effective at encouraging adults to eat more fruits and vegetables (Churchill &
Pavey, 2013) and buy “green” products (Kareklas,Carlson, & Muehling, 2012) than
negative messages; however, this effect in adults can be moderated or exacerbated by the
nature of the health behavior. “Low risk” health behaviors, i.e., behaviors that have a low
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probability of causing damage (e.g., applying sunscreen) seem to be more agreeable with
positive framing than other health behaviors. Negative messages seem to be more
effective with “high risk” behaviors such as HIV screening (Churchill & Pavey, 2013).
Using HIV screening as an example, the negative framing may be more effective because
the threat of having HIV is not as threatening as the debilitating results of not treating the
disease or possibly passing it on to a loved one.
D. Visual Aids
Basic visual aids may enhance health message communication. A simple white
and black circle display representing the statistics of condom effectiveness at preventing
HIV improved the effectiveness of basic health messages that were designed to
encourage teens to practice safe sex (Garcia-Retamero & Cokely, 2011). Implicit cues
may also increase obedience to health messages and lead to positive behavioral changes
(Millar, 2011). Accordingly, we sought to create a simple visual display that was salient
to equestrians. A blue ribbon is equated with winning an equestrian competition whereas
red ribbons are awarded to second place in the United States; thus, a color icon in the
shape of a rosette may be an effective implicit cue for equestrians. We compared an
image of 100 blue and red rosettes to an image of 100 black and white circles of similar
size. The rosettes and circles represented the statistics given in the health message.
E. Hypotheses
With this study, the goal was to create a basis for understanding helmet use in
equestrians using the theory of planned behavior as a model for explanation. According
to this model, behavioral choices arise from favorable beliefs, self-efficacy, and intention
(Ajzen, 2011). Currently, very little research has specifically addressed developing health
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messages regarding helmet use in the equestrian population. The data in the present study
could be used as a baseline for understanding which equestrians should be targeted for
intervention, and possible reasons for helmet non-use in equestrians. We also tested
whether a simple intervention strategy using a basic framed health message, salient visual
display, and a short video showing various kinds of horse-related accidents could
possibly be effective at encouraging helmet use. This knowledge could possibly be used
for widespread intervention specifically tailored for equestrians who are currently
choosing to endanger themselves by eschewing widely available safety equipment.
The governing body of individual sports seemed to be an important factor in the
decision to wear a helmet. We predicted riders from sports with mandated helmet use
would be more likely to be regular helmet users. Regions with helmet laws in other sports,
such as motorcycling (Jolly) and bicycling (Karkhaneh, Kalenga, Hagel, & Rowe, 2006),
have dramatically higher helmet usage over regions without helmet regulation; therefore,
we predicted similar patterns would be seen in equestrians. We extended this further and
predicted that English riders would be the most likely to be regular helmet users because
English sports are more likely to require helmets than Western and Other sports (USEF
Rule Book, 2016). We divided our sample into helmet users and non-users in order to
compare characteristic differences between these two groups as well as measure the
effects of the video and health message on the group of non-users.
Health messages attempt to target behavioral changes; however, they may only
affect beliefs about a particular behavior. Unfortunately, these beliefs may not lead to
behavior change (Millar, 2011). The theory of planned behavior may explain the
discrepancy between beliefs and actions. According to this model, intent is a step
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between belief and action (Montanaro & Bryan, 2014). Without intent to change behavior,
healthy beliefs will not become healthy behaviors. In light of this mediating step, we
examined whether the health messages could affect the self-report of intention toward
behavior. The manipulations in this experiment consisted of the Valence (positive or
negative) in framing the health message, the presence of the target behavior (Helmet use
stated or not stated) in the health message, and the visual cues concurrently presented
with the message (rosettes or circles). We predicted that there would be an interaction
between Helmet and Valence on the effectiveness of the health message as shown by
greater scores of likelihood Helmet Use in the non-users. Promotion of a behavior is
usually best served by a positive message whereas negative messages tend to be more
effective in encouraging cessation of a behavior (Wyllie et al., 2015). Furthermore,
positive framing is more effective for low-risk behaviors in contrast to negative framing
which is more effective for high-risk behaviors (Churchill & Pavey, 2013). We expected
that the positive message would be more effective with the Helmet-Present condition
because wearing a helmet can be considered low risk, and it is a behavior that should be
increased. In contrast, we hypothesized that the negative framing would be more effective
with the Helmet-Absent condition because helmet non-use is a behavior to discourage; it
can also be considered “high risk.”
Visual icons can be displayed with health messages to present the statistical ratios
of a specific behavior with regard to outcome. In light of the blue rosette’s meaning to
equestrians, presenting such an icon should be more salient than a filled circle. Implicit
clues can enhance the effectiveness of health message (Millar, 2011), and the blue rosette
is a salient cue to equestrians because of its connection to winning. This allowed us to
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extend the visual icon, white and black circles representing percentage of population
protected or not protected by condoms, used in Garcia-Retamero and Cokely’s study
(2015) to test whether making the image more salient to the population (the use of
rosettes, token awarded at competitions) would render the health message more effective.
Lastly, we also collected information on head injuries incurred in our sample.
Current pro-helmet campaigns targeted at equestrians focus primarily on helmet use
while riding; however, accident report data show that head injuries are also likely to be
obtained while unmounted. A study analyzing patients at the University of Kentucky
Trauma Center showed a similar rate of head injury in both mounted and unmounted
equestrians (Carmichael, Davenport, Kearney, & Bernard, 2014). In the United Kingdom,
the leading cause of injury to veterinarians has been reported as kicks from horses
(Butterworth, 2016). In order to acquire information from our sample, participants were
asked whether they had ever suffered a head injury, concussion and/or traumatic brain
injury. We also asked whether these injuries were confirmed by appropriate medical
personnel. Following these questions, we also asked participants whether they were
riding/driving a horse at the time of the accident, or were handling the animal from the
ground. Participants were also asked whether they were at home or away at the time of
the accident. We also asked whether a helmet was being worn at the time of the incident.
The final question asked participants whether or not a helmet use had ever prevented a
serious injury. These descriptive data would provide a context regarding helmet use and
past injury.
Currently, there has been very little research on helmet use in equestrians. Using
the theory of planned behavior as a model for understanding helmet use in horseman and
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horsewomen, we assessed non-users’ beliefs about helmets and then measured their intent
to use helmets after viewing an accident video and a framed health message manipulated
for Helmet, Valence, and Icon. We also wanted to understand which equestrians are the
most likely to not wear a helmet as well as obtain specific accident and head injury
information. This information could be used to create and apply a suitable mass
intervention aimed at drastically increasing helmet use in equestrians. Considering the
high rate of head injury and TBI in this population, rapidly improving helmet usage in
equestrians is imperative.
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Chapter Two

Methodology
A. Participants
We recruited adult equestrians (N = 219) for this study; however, 17 participants’
data were excluded as these particular participants were unable to complete the online
survey; this left the sample as 202. Equestrians from all ridden, driving, vaulting, and
halter disciplines were included. We recruited equestrians through the United States
Equestrian Federation and smaller equestrian organizations as well as through equestrian
online publications and social media, including Facebook and online horse forums.
Participants were not compensated for their participation. In total, the sample included
164 regular helmet users and 38 helmet non-users. Our sample was also heavily female
with only 8 male participants with the vast majority of the participants being White.
Please see Table 2.1 for specific demographic information relating to the sample. Table
2.2 presents general information regarding equestrian related characteristics. This study
was approved by the IRB (see Appendix A), and the consent form can be seen in
Appendix B.
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Table 2.1 Demographic information for total sample and by helmet use
_______________________________________________________________
Demographic

Total (N)

User (n)

Non-User (n)

_______________________________________________________________
202

164

38

46

45

49

18-29

29

25

4

30-39

37

31

6

40-49

54

41

13

50-59

44

36

8

60+

38

31

7

English

136

127

9

Western

33

15

18

Others

33

22

11

Women

194

158 (96%)

36 (95%)

8

6 (4%)

2 (5%)

Age (M)

Discipline

Sex

Men

_______________________________________________________________

13

Table 2.2 Specific equestrian characteristics of sample
_______________________________________________________________
Demographic

Total (N)

User (n)

Non-User (n)

_______________________________________________________________
Years of Participation
1-5

12

11

1

6-10

14

10

4

11-15

34

29

5

16-20

25

21

4

21+

117

93

24

4

4

0

Intermediate 79

61

18

Advanced

107

90

17

Expert

12

9

3

Yes

179

148

31

No

23

16

7

Yes

131

114

17

No

71

50

21

Experience Level
Beginner

Horse Owner

Competitive

_______________________________________________________________
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B. Design
We manipulated the presentation of framed health messages using a
2 (Helmet: absent, present) x 2 (Valence: positive, negative) x 2 (Icon: circle, rosette)
between subjects design. Health messages presented after viewing a video of equestrian
accidents contained either the use or non-use of helmets with language biased for positive
or negative valence and visual icons representing the statistics for outcome in either
blue/red rosettes or black/white circles within the frame. We measured the effectiveness
of the health message presentation conditions by asking the participants their likelihood
of wearing a helmet (Helmet Use) using a 1-10 scale. We also noted whether or not the
participants reported regularly using helmets before being exposed to the accident video
and health message in order to separate participants into helmet use or non-use groups.
C. Materials and Procedure
All materials were presented through an online survey using Qualtrics where an
invisible timer was used to measure time spent on each page to correct for blind
responses. After obtaining informed consent, participants completed a general
questionnaire discussing an array of equestrian topics (Appendix C). Questions regarding
experience level, discipline, and basic helmet use questions were interspersed throughout
this block of questions. Distractor questions, such as those regarding favorite horse breed,
were given to reduce reactivity to the subsequent video and health message. We
determined whether or not the participant was a regular helmet user by asking the
participant to select all regularly used safety equipment, including helmets. We also
asked whether or not the governing body of their sport requires helmets using the same
tactic.
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Participants were next exposed to a 5 min video showing short clips of rider falls
and other horse-related accidents, such as horse kicks and carriage accidents (see
Appendix D for sample video frames). Video clips displayed equestrians with and
without helmets. Participants were able to exit the video at any time if they felt distressed
by the imagery. The clips used were acquired from public YouTube videos. None of the
clips showed fatalities; the clips used were no more distressing than normal exposure to
such media.
A health message was displayed immediately after the video. We manipulated the
Valence (Positive or Negative), Helmet presence (Present or Absent), and displayed Icon
(Rosette or Circle) within the frame of the health message. The messages were presented
in black 12 pt serif font on a white background. Each message contained 2 sentences and
approximately 20 words with the messages written at an 8th grade reading level. The
appropriate Icon was displayed simultaneously as the health message. An example
screenshot presenting the message can be seen in Appendix E, and all of the different
health messages can be seen in Appendix F. Participants then answered how likely they
were to wear helmets (Helmet Use) using a 1-10 scale.
Immediately following the health message and related questions, participants
were asked manipulation check questions relating to video playback and the content of
the health message to ensure that they did attend to the presented stimuli. Participants
were then given a more specific helmet questionnaire (Appendix G). This block of items
asked questions relating to why participants choose to wear or not wear, helmets, and in
what situations they would choose to wear helmets (e.g., only worn when riding, or
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anytime when handling a horse). It also tested participants’ knowledge about the correct
handling of helmets, such as how often one should be replaced.
Next, participants were given a head injury questionnaire (Appendix H). After
being given the definitions of a head injury, concussion, and traumatic brain injury (TBI),
participants were asked if they had ever suffered a head injury from a horse-related
accident, and whether or not the injury was verified by appropriate medical personnel.
We included a question section on concussions as well as mild TBI because concussion is
the more commonly used terminology for this type of injury. They were then asked for
details of the accident, such as where the accident occurred, what they were doing at the
time of the accident, and whether or not a helmet was worn at the time of the incident.
These questions were repeated for head injury, concussion, and TBI.
At the conclusion of the survey, all participants were debriefed with a listing of all
known safety statistics (Alberta Agriculture and Forestry, 2014) as well as basic helmet
use information, i.e., proper storage techniques and frequency of replacement (Appendix
I). Participants could leave their email addresses in order to be given the results of the
study. This email address, as well as the electronically signed consent form, were kept
separately from the participants’ answers in order to ensure anonymity. A visual flow
chart detailing the procedure can be seen in Figure 2.1.
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Figure 2.1 Experimental procedure
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Chapter Three

Results

A. Pre-Manipulation Participant Attitudes Regarding Helmet Use
The majority of participants (81%) reported regularly wearing a helmet while
riding/driving horses. Participants who reported not regularly wearing helmets were
asked to give reasons for their non-use and these responses have been compiled in Table
3.1. Participants were allowed to select multiple reasons for non-use. The main reasons
given for not wearing a helmet were that helmets are uncomfortable (12.5%), that
helmets are not required (12.5%), that helmets are discouraged for a particular discipline
(18.8%), and that the participant had simply not considered wearing a helmet (14.6%).
Only 4% of non-users stated that helmets were ineffective at reducing the chance of head
injury, and no participants reported not wearing a helmet because of financial limitations.
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Table 3.1 Reasons for Not Wearing a Helmet in Non-Users
_____________________________________
Reason

%

_____________________________________
Too expensive

0

Not mandatory

12.5

Experience Level

4.2

Calm Horse

6.3

Peers do not wear

10.4

Aesthetics

8.3

Not effective

4.2

Uncomfortable

12.5

Sport discourages it

18.8

Judges score helmets lower

8.3

Haven’t thought about it

14.6

_____________________________________
B. Helmet Use Patterns Relative to Discipline
Most participants reported participating in sports where helmet use was required
by the governing body of the sport. As shown in Figure 3.1, equestrians who participated
in sports where helmets are required for competition were more likely to wear helmets
than equestrians who participated in sports where helmets are not mandated for
competition, Χ2 (1, N = 202) = 40.08, p < .001. Furthermore, English participants were
more likely to wear a helmet than Western or Other participants,
Χ2 (2, N = 202) = 45.39, p < .001. This can be seen in Figure 3.2.
20

Figure 3.1 People from sports requiring helmets are more likely to wear helmets

Figure 3.2 English riders were the most likely to wear helmets
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C. Post-Manipulation Helmet Use Likelihood for Non-Users
We only analyzed the effectiveness of the experimental manipulations of the
health message on participants who entered the study as helmet non-users. (n = 38). The
ANOVA evaluating all three original factors did not find any significant differences. We
next collapsed across Icon to apply a 2 x 2 (Helmet: Presence, Absence by Valence:
Positive, Negative) ANOVA. Here we found an interaction between Helmet and Valence,
F(1, 34) = 4.360, p = .048, ηp2 = .159. Helmet Use was greater for Helmet: Present, when
framed in a positive way; in contrast, Helmet Use was greater for Helmet: Absent when
framed in a negative way. The main effect for Valence, F(1, 34) = 5.292, p = .031,
ηp2 = .187, revealed that positively framed messages were more effective than negatively
framed messages. These results can be seen in Figure 3.3.

Figure 3.3 There was an interaction between Helmet and Valence as well as a main effect
for Valence
22

D. Head Injuries in Equestrians
The majority of our participants (56%) have suffered from some form of head
injury. Please see Table 3.2 for more specific information regarding head injuries in our
sample. Helmet Use in the table refers to the presence or absence of a helmet at the time
of the accident. Most of these injuries were confirmed by medical personnel. The
majority of the accidents occurred at home; however, the TBI injuries had a larger
frequency of accidents that occurred at shows/events. Most of the participants were
wearing a helmet at the time, which is not surprising given the sample (81% of
participants reported by regular helmet wearers). Although the injuries incurred while
riding typically mirrored our sample’s overall proportion of 81% helmet users, the
majority of ground accidents were obtained from accidents where a helmet was not used.
Despite the reported injuries, 86% of participants reported that wearing a helmet had
prevented them from sustaining a serious injury.
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Table 3.1 Head Injuries in Equestrians, Helmet Use at Time of Injury
_______________________________________________________________
Total (N)
User (n)
Non-User (n)
_______________________________________________________________
Head Injury
113 (56%)
91 (80%)
22 (20%)
Confirmed
80 (71%)
64 (84%)
16 (20%)
Activity
Ride/Drive
92 (81%)
75 (81%)
17 (19%)
Ground
21 (19%)
18 (86%)
3 (14%)
Location
Home
87 (77%)
72 (83%)
15 (17%)
_______________________________________________________________
Concussion
97 (48%)
75 (77%)
22 (23%)
Confirmed
74 (76%)
61 (77%)
13 (17%)
Activity
Ride/Drive
82 (85%)
67 (77%)
20 (23%)
Ground
15 (15%)
5 (33%)
10 (67%)
Location
Home
70 (72%)
54 (77%)
16 (23%)
_______________________________________________________________
TBI
26 (13%)
20 (76%)
6 (24%)
Confirmed
23 (88%)
20 (87%)
3 (13%)
Severity
Mild
12 (47%)
9 (75%)
3 (25%)
Moderate
8 (29%)
7 (87%)
1 (13%)
Severe
6 (24%)
3 (50%)
3 (50%)
Activity
Ride/Drive
20 (76%)
18 (93%)
2 (7%)
Ground
6 (24%)
2 (33%)
4 (66%)
Location
Home
14 (53%)
11 (88%)
3 (22%)
Show/Event 7 (27%)
5 (71%)
2 (29%)
Other
5 (20%)
4 (80%)
1 (20%)
_______________________________________________________________

24

Chapter Four

Discussion

A. Summary of Hypotheses and Results
Our sample consisted of predominantly regular helmet users; however, we
focused most of our attention regarding the effectiveness of the manipulations on the
smaller pool of non-users. We hypothesized there would be an interaction between
Helmet and Valence; this hypothesis was confirmed as Helmet Use scores were greatest
for the Helmet: Present, Valence: Positive condition, and lowest for Helmet: Present,
Valence: Negative condition. This means that the health messages focusing on helmet use
were more effective when paired with positive framing than when paired with negative
framing. In contrast, messages focused on helmet non-use were more effective when
framed negatively in comparison to positive framing. This confirms previous literature
that a positive valence is more effective for encouraging behavior (i.e., helmet use) than a
negative valence which is more effective for discouraging behavior (Wyllie et al., 2015).
Furthermore, we found an overall main effect for Valence. Positively framed messages
overall had greater Helmet Use scores than negatively framed messages. Previous
research has found that positive framing is more effective for low-risk behaviors
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(Churchill & Pavey, 2013). Wearing a helmet is extremely low risk; therefore, it should
be expected that the Helmet: Present, Valence: Positive condition should show the
greatest effect on Helmet Use.
Our second hypothesis, that the equestrian themed Rosette Icon would increase
manipulation effectiveness in comparison to a black and white circle display, was not
confirmed. In fact, we had to collapse across this factor in order to see the interaction
between Helmet and Valence as well as the main effect for Valence. Previous research
has found that implicit cues can enhance the effectiveness of health messages (Millar,
2011). We chose to compare the Rosette Icon against the Circle icon found in previous
research (Garcia-Retamero & Cokely, 2015) because a Rosette display should have been
more salient to equestrians as rosettes are given to competitors at horse shows and events;
however, our results indicated no significant difference in the effectiveness of the two
displays. The visual nature of both icons for this study were based on the displays used in
the study by Garcia-Retamero and Cokely, 2015; it is possible that they were too similar
and lacked visual distinction. Both contained one hundred contrasted circular figures of
similar size and represented the same statistical information. The circles and rosettes
were arranged to show the ratio of riders who obtained injuries to those who did not
(Refer to Appendix E for an example display). This may imply that the presentation of
statistical ratios is more important than the specific details, such as shape and color, of
the icons.
Perhaps our most important findings related to the self-reported reasons for nonuse. Current campaigns aimed at increasing helmet use among equestrians are focused
exclusively on providing helmet knowledge, injury statistics, and sharing near-miss
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stories about equestrians who were saved by helmets (Riders4Helmets, 2016). In light of
the present data, this approach may be ineffective as most equestrians seem to be aware
of the effectiveness of helmet use at reducing injury. Only 4% of our non-user
participants reported helmets as being ineffective. This indicates that merely changing a
population’s knowledge does not necessarily elicit behavioral change. According to the
theory of planned behavior, behavior is only altered when the target behavior is viewed
as favorable, socially acceptable, and performable by the individual (Ajzen, 2011). Intent
to change behavior occurs when these three beliefs are adopted. True intention to change,
not just beliefs, ultimately results in modified behavior.
B. Intention and Behavioral Change
Health messages typically attempt to elicit behavioral changes through changing
behavioral beliefs. For example, most equestrian helmet campaigns target riders’ beliefs
about the efficacy of helmet use at preventing injury (Riders4Helmets, 2016); however,
changing behavioral beliefs may not produce behavioral change (Millar, 2011).
According to the theory of planned behavior, intent is the major modifying step between
behavioral belief and health behavior (Montanaro & Bryan, 2014). Based on this model,
creating healthier beliefs does not necessarily produce healthier actions; intention to
adopt the behavior must also be affected by the intervention. To adopt intent to change
behavior, people must firstly believe themselves capable of performing the behavior, and
must have a positive view towards the targeted behavior.
Our results aligned with this model. Clearly the vast majority of our equestrians
understood that helmets reduce the risk of serious injury (only 4% of non-users viewed
helmets as ineffective); however, many still did not regularly wear helmets. In light of
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this, future interventions should be aimed at affecting intent to wear helmets, and not just
understanding that helmets are effective at preventing injury. According to the theory of
planned behavior, intention is adopted when the person feels that they can perform the
health behavior and when they feel favorably towards it (Montanaro & Bryan, 2014).
Adopting this model as a basis for intervention, equestrians need to be made to feel that
they can wear helmets without penalty (approximately 27% responded that their sport and
judges involved made them feel that helmets were discouraged), and need to be
encouraged to take a more favorable view towards helmet. Non-users may become more
positive towards newer helmets that are constantly being updated to be made more
comfortable and attractive.
C. Mandated Helmet Use
Approximately 40-55 % of our non-users could be positively affected by
mandated helmet use. This statistic encompasses reasons for non-use that are both
directly (not mandatory, judges discourage use) and indirectly (sport discourages use,
peers do not wear helmets) affected by helmet regulation. Mandatory helmet use has
significantly increased helmet use in other high-risk sports such as motorcycling and
bicycling. According to the NHTSA (Jolly), helmet laws for motorcyclists increased use
from approximately 50 to 95%. A review by Karkhaneh et al. (2006) evaluated 11 studies
measuring the effectiveness of bicycle helmet regulation. They found that bike helmet
laws increased use from 10 to over 30%. Based on these results, as well as the feedback
from participants, we believe that USEF mandated helmet use at all USEF events could
substantially increase helmet use in equestrians; however, it should also be noted that our
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findings indicated that the majority of horse-related accidents occur at home, where
mandated use is more difficult to enforce.
Helmet laws significantly increased helmet use in motorcycle and bicycle riders;
however, it should be noted that the majority of cyclists and motorcyclists are male.
Recent data show that 86% of motorcycle owners (Women Riding Motorcycles, 2015)
and 76% of bicycle riders (Chalabi, 2014) are men. In contrast, the vast majority of our
participants were women. We did not see any gender differences in our data; however,
our sample contained too few men (8) to be considered generalizable. Men and women
tend to differ in their approach to health. Women tend to be more open with doctors and
are more focused on preventative health measures then men (Hart, 2014). Men tend to
wait for medical issues before going to the doctor’s whereas women are more likely to
faithfully undergo yearly screenings and check-ups to prevent health issues. This may be
indicative that women are more willing to heed advice to reduce health risk, and
consequently may be more receptive to health messages. Intervention strategies aimed at
increasing helmet use in equestrians need to account for these possible gender differences.
D. Head Injuries
The majority of our sample reported experiencing head injuries (most of which
were confirmed by medical personnel), with a significant number also reporting some
level of TBI. This type of injury typically requires lengthy and expensive treatment and
rehabilitation (Humphreys et al., 2013). Many patients never fully recover, and severe
TBI may lead to a significant decrease in quality of life. Most of our sample’s injuries
were acquired from riding accidents that occurred at home. This shows the importance of
increasing helmet use at home riding venues as well as at major events where helmet
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regulation would be easiest to enforce. Although helmets were worn during the majority
of the reported riding/driving injuries, the majority of participants who reported injuries
sustained on the ground were not wearing helmets at the time of the incident. This
information implies that helmet use needs to be encouraged not only during riding, but
during any handling of a horse.
Previous research on equestrian injury confirms the need for helmets at all times.
A study analyzing injured equestrians admitted to the University of Kentucky Trauma
Center found an equal rate of head injury in both mounted and unmounted horseman
(Carmichael et al., 2014). It should be noted that helmet use was only recorded in 6% of
these cases. Jill Butterworth (2016), a British veterinarian, reported that over 60% of
injuries to veterinarians are from horse kicks (49% from a hind limb, and 11% from a
front limb). Nearly 10% of these kicks resulted in some loss of consciousness. She also
reported that almost half of human fatalities on American racetracks are from horse kicks.
The total collected data on head injuries, concussions, and TBIs caused by both horse
falls and kicks illustrate the high risk nature of equestrian sport and emphasize the need
for more investigations into the topic of increasing helmet use in equestrians as well as
possible policy changes to rapidly encourage the wearing of helmets.
E. Limitations and Future Research
The major limitation of our study was our predominantly English equestrian
sample. English riders are more likely to wear helmets than Western riders, possibly
because English sports are more likely than other sports to have mandatory helmet use
rules. This resulted in a sample largely biased towards helmet use and left a small
minority of non-users (38) for study. The small non-user sample size limits the
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generalizations of our interpretations; however, we are continuing to collect survey
respondents over the next several months and will revisit data after obtaining a larger
sample. Future studies should try to recruit more Western and other non-English
equestrians, as well as English riders who do not regularly wear helmets. Our sample was
also predominantly female. This is not surprising as women tend to be more likely than
men to participate in online discussion forums, which was where the majority of our
recruitment took place (Yukselturk, 2010). Women tend to be more proactive about their
health then men (Hart 2014), this may make them more responsive to health messages.
Men are also less than women likely to exhibit pro-health behaviors (Sloan, Conner, &
Gough, 2015). This may indicate that men are less likely to protect their health by
wearing helmets. Future studies should try to recruit more male equestrians to determine
if there are any gender differences in helmet use for this population.
The topic of equestrian helmet use may have also influenced the sample pool and
data. We attempted to reduce reactivity by stating that the survey was about equestrian
safety choices, and did not specifically mention helmets; however, this may have not
been effective enough. Non-users may have chosen to not take the survey in order to
avoid the topic of helmet use. Pro-helmet equestrians can be almost fanatical, and
sometimes attack non-users online. This self-righteousness may be explained by the
phenomenon known as moral licensing (Merritt, Effron, & Monin, 2010). According to
this principle, people who perform a moral pro-health behavior, such as wearing a helmet,
may be more inclined to act immorally, such as participating in online bullying, later.
Non-users may avoid the topic of helmets, and thus a survey analyzing helmet use, in
order to avoid be attacked. Furthermore, simple social desirability bias could have
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affected participants’ responses and participation (Miller, 2012), particularly in a prohelmet manner. Furthermore, the nature of our study being conducted through an online
survey further limits the possible truthfulness, accuracy, and meaningfulness of our
results. We recorded participants’ self-reported likelihood to wear helmets, not their
actual use. Although we attempted to measure beliefs and intent, according to the theory
of planned behavior, there are possible “gaps” between belief, intent, and behavior
(Montanaro & Bryan, 2014); therefore, our results may not indicate intervention
effectiveness as it relates to the true target behavior.
Future studies should also explore other components of health messages to
ascertain which strategy is most effective at increasing helmet use in equestrians.
Increasing the aversiveness of the accompanying imagery may render the health message
more effective; however, highly distressing images can also elicit defensive behavior that
reduces attention to the health message (Brown & West, 2014). Our study displayed a
video depicting horse-related accidents; however, in future studies it may be prudent to
compare the effects of accident imagery to visuals displaying injuries obtained from such
accidents. Future studies should also compare the effectiveness of similar videos and
pictures. Although a study on smoking in young people comparing the effectiveness of
videos to that of static images found no significant difference between the two media
(Coletti et al., 2015), the relative lack of research into this area calls for further study,
especially using samples comprised of healthy individuals. It would also be beneficial to
compare the current method with an intervention strategy built upon the transtheoretical
model of change. This stage model has shown to be an effective basis for changing many
types of health behavior such as increasing exercise (Lipschitz et al., 2015) and using sun
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protection (Yusufov et al., 2016); however, a study on smoking cessation comparing the
model to the theory of planned behavior was inconclusive (Freyer-Adam et al., 2014).
The models seemed to be more effective for different groups of participants. Further
study using equestrian participants could increase understanding of the possible
relationships and differences of the models as well as possibly produce a more effective
intervention aimed at the equestrian population.
E. Summary
The theory of planned behavior predicts behavior based on beliefs that give rise to
intention which results in action. Using this as a framework for understanding helmet use
in equestrians, we manipulated the content (Helmet), direction (Valence), and display
(Icon) of health messages and measured the effectiveness of the intervention using intent
(likelihood of Helmet Use). After collapsing across Icon, we found an interaction
between Helmet and Valence as well as a main effect for Valence in helmet non-users.
This implies that positive messages are more effective for this group, especially when
coupled with the specific discussion of helmet use as compared to helmet non-use. We
also found that English riders are the group most likely to wear helmets, possibly because
English sports are more likely to require helmets for competitions and events. This points
to a potential need for mandated helmet use for all horse sports. Lastly, we found that the
majority of our sample reported having sustained a head injury from a riding accident.
This confirms the need for more research into this topic as well as the need for mass
intervention to increase helmet use across all equestrian sports.
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APPENDIX A: IRB APPROVAL
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APPENDIX B: CONSENT
FORM
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APPENDIX C: GENERAL QUESTIONNAIRE
1. How long have you been participating in horse sports?
A. 1-5 years
B. 6-10 years
C. 11-15 years
D. 16-20 years
E. 21+ years
1. How many horses do you own/lease?
A. 0
B. 1
C. 2
D. 3
E. 4+
1. Do you predominantly participate in English, western, halter, or driving events?
a.
English
A. Western
B. Halter
C. Driving
D. Working Horse (police, ranch, etc.)
E. Racing
F. Other
2. Please check which disciplines you participate in.
A. Dressage
B. Show Jumping
C. Hunter/Jumper
D. Hunter Equitation
E. English Pleasure
F. Saddleseat
G. Eventing
H. Reining
I. Western Pleasure
J. Western Dressage
K. Working Cow Horse
L. Barrel Racing
M. Rodeo
N. Combined Driving
O. Pleasure Driving
P. Roadster
Q. Endurance
R. Vaulting
S. Para-Equestrian
T. Breed Classes
U. Horsemanship
V. Competitive Trail
W. Recreational Trail
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1.

1.

1.

1.

1.

1.

1.
2.
3.

X. Working Horse (police, ranch, etc.)
Y. Racing -- flat
Z. Racing over fences
AA.
Other
Do you currently take lessons?
A. Yes, at least once per week
B. Yes, at least once per month
C. Yes, but not regularly
D. No
Do you compete or show?
A. Yes, 6+ events per year
B. Yes, 3-5 events per year
C. Yes, 1-2 events per year
D. No
At what levels do you compete? (Check all that apply)
A. Local/schooling
B. Recognized
C. Championships/State
D. Championships/Regional
E. Championships/National
F. International
How would you describe your level of riding?
A. Beginner
B. Intermediate
C. Advanced
D. Expert
E. Master
What safety equipment do you use regularly?
A. Gloves
B. Boots
C. Helmet
D. Safety vest/chest protector
E. Other
Does the governing body of your sport require the use of the following safety
equipment at shows or events? (Check all that apply)
A. Gloves
B. Boots
C. Helmet
D. Safety vest/chest protector
E. Other
F. Does not require any of the above
What is your favorite breed of horse? (Text Box)
What is your least favorite breed of horse? (Text Box)
What is your annual household income?
A. <$25,000
B. $25,000-$50,000
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1.
1.

1.

1.

a.

1.

C. $50,000-75,000
D. $75,000-$100,000
E. $100,000+
Are you male or female?
A. Male
B. Female
What is your race?
A. African American/Black
B. American Indian or Alaskan Native
C. Asian
D. Caucasian/White
E. Hispanic
F. Pacific Islander
G. Other
How old are you?
A. 18-29
B. 30-39
C. 40-49
D. 50-59
E. 60+
What is your highest level of education?
A. Did not complete high school
B. High school graduate/GED
C. 2 year college graduate
D. Bachelor degree
E. Graduate degree
How many times per week do you handle horses?
Less than once per week
A. 1-2 days
B. 3-4 days
C. 5-6 days
D. 7 days

40

APPENDIX D: ACCIDENT VIDEO SCREENSHOTS
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APPENDIX E: HEALTH MESSAGE DISPLAY SCREENSHOT
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APPENDIX F: HEALTH MESSAGES
Helmet: Present, Valence: Positive
In the case of an accident, riders wearing helmets have a 67% chance of not suffering a
brain injury.
Helmet: Present, Valence: Negative
In the case of an accident, riders wearing helmets have a 33% chance of suffering a brain
injury.
Helmet: Absent, Valence: Positive
In the case of an accident, riders not wearing helmets have a 33% chance of not suffering
a brain injury.
Helmet: Absent, Valence: Negative
In the case of an accident, riders not wearing helmets have a 67% chance of suffering a
brain injury.
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APPENDIX G: HELMET QUESTIONNAIRE
1. Do you usually wear a helmet while riding or driving (carriage/wagon) a horse?
A. Yes
B. No
1. If you DO NOT wear a helmet while riding or driving horses, what are your
reasons for not wearing one? (Please check all that apply.)
A. Helmet use is not mandatory
B. Helmets are too expensive
C. I do not need one because of my experience level
D. I do not need one because I have a calm, well-trained horse
E. The people I ride with do not wear helmets
F. I don’t like the way they look
G. I don’t think helmets are effective at preventing injury
H. Helmets are uncomfortable
I. My sport either directly or indirectly discourages helmet use
J. Judges in my sport score people who wear helmets lower than
people who do not wear helmets
K. I honestly just haven’t thought about wearing one
L. N/A -- I always wear a helmet
1. Estimate how often you wear a helmet when riding at your home barn.
A. 0% of the time
B. 25% of the time
C. 50% of the time
D. 75% of the time
E. 100% of the time
1. Estimate how often you wear a helmet when riding at shows or events.
A. 0% of the time
B. 25% of the time
C. 50% of the time
D. 75% of the time
E. 100% of the time
1. Estimate how often you wear a helmet when riding on trail rides.
A. 0% of the time
B. 25% of the time
C. 50% of the time
D. 75% of the time
E. 100% of the time
1. If you are a helmet user, how often do you replace your helmet? (Check all that
apply.)
A. After a riding accident
B. Every 5 year
C. Every 10 years
D. Less often than every 10 years
E. I replace mine when it starts to look bad
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1. Did the previous video, message, and image encourage you to wear a helmet?
A. Yes
B. No
1. If you do not regularly use a helmet, what would convince you to wear one? (Text
Box)
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APPENDIX H: HEAD INJURY QUESTIONNAIRE
Head Injury Questions
The following questions discuss head injuries incurred while riding, driving and/or
handling horses. For the purpose of these questions, we will use the following
terminology:
Head injury: any injury sustained to the structures of the head including brain, facial
and/or cranial bones, skin, and/or blood vessels
Traumatic brain injury (TBI): damage to the brain caused by a sudden external force such
as a riding accident. TBIs can range in severity and can result in long term disruption of
mental and/or physical function
Concussion: a mild TBI usually resulting in temporary loss or change of mental or
physical function
1. Have you ever sustained a head injury from a horse related accident?
A. Yes
B. No
1. Was the injury confirmed by medical personnel?
A. Yes
B. No
C. N/A
1. If yes, were you riding/driving a horse or handling it on the ground?
A. Riding/Driving
B. Handling from ground
C. N/A
1. If yes, where were you at the time of the accident?
A. At home barn
B. At show/event
C. On trail ride or road
D. Other
E. N/A
1. If yes, were you wearing a helmet at the time?
A. Yes
B. No
C. N/A
1. Have you ever sustained a traumatic brain injury (TBI) from a horse related
accident?
A. Yes
B. No
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1. Was the injury confirmed by medical personnel?
A. Yes
B. No
C. N/A
1. If the injury was confirmed by medical personnel, what was the degree of severity?
A. Mild
B. Moderate
C. Severe
D. N/A
1. If yes, were you riding/driving a horse or handling it on the ground?
A. Riding/Driving
B. Handling from ground
C. N/A
1. If yes, where were you at the time of the accident?
A. At home barn
B. At show/event
C. On trail ride or road
D. Other
E. N/A
1. If yes, were you wearing a helmet at the time?
A. Yes
B. No
C. N/A
1. Have you ever sustained a concussion from a horse related accident?
A. Yes
B. No
1. Was the injury confirmed by medical personnel?
A. Yes
B. No
C. N/A
1. If yes, were you riding/driving a horse or handling it on the ground?
A. Riding/Driving
B. Handling from ground
C. N/A
1. If yes, where were you at the time of the accident?
A. At home barn
B. At show/event
C. On trail ride or road
D. Other
E. N/A
1. If yes, were you wearing a helmet at the time?
A. Yes
B. No
C. N/A
1. Has wearing a helmet ever prevented you from having a serious head injury,
traumatic brain injury (TBI), and/or concussion during a horse related accident?
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A. Yes
B. No
C. N/A
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APPENDIX I: DEBRIEFING
Helmet Safety
We would like to give you some statistics on helmet safety as well as some basic
guidelines for safe helmet use.
1. Equestrian sports have a higher rate of injury per exposure hour than football,
motorcycle riding, skiing, and hang gliding.
2. At least 60% of equestrian fatalities are due to head injuries.
3. Helmets can reduce the risk of head injury by up to 80% depending on the accident.
4. Repeated head injuries, even if mild, can result in long term permanent damage.
5. Only equestrian-specific helmets passing minimum ASTM/SEI certification
requirements should be used during equestrian activities. Bicycle helmets, and other
sporting helmets, are not appropriate for equestrian activities.
6. Helmets should be replaced after every fall or impact. They should also be replaced
every five years as the impact layers and materials do deteriorate.
7. Helmets should be stored away from chemicals, direct sunlight, and extreme
temperature
8. Good fit is essential for helmet effectiveness. If in doubt about fit, please see a
qualified helmet retailer for guidance.
Retrieved from http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/aet12574
Thank you for your participation. The purpose of this study is to better understand helmet
use patterns in equestrians as well as potentially identify an effective intervention strategy
aimed at increasing helmet use for all equestrians. You may leave your email address in
order to be emailed the study results. If you choose to give us your email address, please
be assured that it will be kept completely separate from your survey answers and
participate identification number. Your consent form and email address (if you choose to
disclose it) will be deleted from our records after three years. Your survey materials and
responses will only be accessible to the research team, and will only be discussed using
your randomly assigned identification number. We encourage you to share this survey
with all of your adult (age 18 and older) equestrian friends and colleagues; however, we
request that you do not discuss the specific survey materials with anyone.
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